Baer rings are rings in which the left (right) annihilator of each subset is generated by an idempotent [6] . Closely related to Baer rings are left P.P.-rings; these are rings in which each principal left ideal is projective, or equivalently, rings in which the left annihilator of each element is generated by an idempotent. Both Baer and P.P.-rings have been extensively studied (e.g. [7] ) and it is known that both of these properties are not stable relative to the formation of polynomial rings [5] . However we will show that if a ring R has no nonzero nilpotent elements then # [ X ] is a Baer or P.P.-ring if and only if R is a Baer or P.P.-ring. This generalizes a result of S. J0ndrup [5] who proved stability for commutative P.P.-rings via localizations -a technique which is, of course, not available to us. We also consider the converse to the well-known result that the center of a Baer ring is a Baer ring [6] and show that if R has no nonzero nilpotent elements, satisfies a polynomial identity and has a Baer ring as center, then R must be a Baer ring. We include examples to illustrate that all the hypotheses are needed.
Baer rings are rings in which the left (right) annihilator of each subset is generated by an idempotent [6] . Closely related to Baer rings are left P.P.-rings; these are rings in which each principal left ideal is projective, or equivalently, rings in which the left annihilator of each element is generated by an idempotent. Both Baer and P.P.-rings have been extensively studied (e.g. [2] , [1] , [3] , [7] ) and it is known that both of these properties are not stable relative to the formation of polynomial rings [5] . However we will show that if a ring R has no nonzero nilpotent elements then # [ X ] is a Baer or P.P.-ring if and only if R is a Baer or P.P.-ring. This generalizes a result of S. J0ndrup [5] who proved stability for commutative P.P.-rings via localizations -a technique which is, of course, not available to us. We also consider the converse to the well-known result that the center of a Baer ring is a Baer ring [6] and show that if R has no nonzero nilpotent elements, satisfies a polynomial identity and has a Baer ring as center, then R must be a Baer ring. We include examples to illustrate that all the hypotheses are needed.
We will assume throughout that rings have a unit. For convenience we call a ring reduced if it has no nonzero nilpotent elements. In a reduced ring R left and right annihilators coincide for any subset U of R, hence we let ann R 
The key lemma is the following characterization of zero divisors in R[X~\ when R is a reduced ring. 
Then R[X] is a Baer ring if and only ifR is a Baer ring.
Let R be the ring of all 2 x 2 matrices over the integers. Then JR is a Baer ring [6] 
but /?[X] is not Baer since it is not P.P. because the left annihilator of [x o] '
s n o * generated by an idempotent. This example is given in [5] and is due to P. M. Cohn. Note also that the center of R[X] is a Baer ring thus a ring with center a Baer ring need not be a Baer ring. This example is not a reduced ring, thus one might conjecture that if R is reduced and its center is a Baer ring then R is a Baer ring. However this is not the case and here is a counterexample. nonzero idempotents. If we assume in addition that R satisfies a polynomial identity then the conjecture is true. In order to establish this we record a result on reduced rings with a polynomial identity which is of independent interest. We recall that a ring R satisfies a polynomial identity if there is a polynomial p(X t , •••,X n ) in non-commuting indeterminates with coefficients from the centroid of R such that p(a lt ---,a n ) = 0 for all choices a t ,---, a " of elements from R. Since we are dealing with reduced rings with 1, the coefficients come from the center of K;see [4] .
THEOREM C. Let Rbe a reduced ring satisfying a polynomial identity. Then each nonzero left (right) ideal ofR contains a nonzero two-sided ideal ofR.
PROOF. If / is a nonzero left ideal of R choose 0 # a e I so that Ra satisfies a multilinear identity p(X t , •••,X k ) of minimal degree among left ideals Rb £ / with b # 0. Write As a consequence of Theorem C, we have that if / is a nonzero ideal of a reduced ring with a polynomial identity then summing all two-sided ideals contained in I we get a largest two-sided ideal / 0 £ [ t and I o is essential in /. Since the singular ideal of a reduced ring is zero [8] , it follows that ann(/ 0 ) = ann(J). 
